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03-03

ADDITION AND MULTIPLICATION OF REAL NUMBERS

In this unit, we begin the study of the structure of

algebra by calling attention to some of the axioms, or

postulates, for the set of real numbers. It is hard to

realize the importance of some of these postulates because
.

they seem to be such obvious statements. You will be

tempted to brush some of them aside and igrrre them. Don't

yeild to this temptation; remember, you can't build a house

ustA. you learn how to hammer a nail.

Many of these axioms, or postulates, will be referred

to by name later in the course. You must be familiar with

their names as well as their meanings.

PACKAGE GOAL: to understand some Jf ele basic assumptions

on which algebra is built nd be an le apply them.
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03.-03

PACKAGE oanterriss:

1. Given a set and an operation, tell if the 042 Is
closed under that operation.

2. Given a true sentence, indicate which axioms and
principles are illustrated by the sentence.

3. Given a numerical expression involving' addition
and the "opposite" of a number, simplify the
expressift.

4. Given an open sentence involving the absolute
value of a number, specify the solution set by
mph.

5. Given a numerical expression involving addition,
simplify the expression.

6. Given a variable expression, simplify by using
the distributive odes:

7. Given an expression that contains an indicated
product, simplify the expression.

8. Given an expression that requires the application
of the property of the reciprocal of a product,
simplify the expression.
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You need to recall:

03-03

The quantifier, "for all", is another fox of "for
each". Therefore, a statement such as, "for all
a and b, the sum a + b is 3" can be shown to be false
by finding only one replacement for a and b sucliaa
a + b 0 S.

OBJECTIVES:

1. When asked to state the amion of closure
for addition, you will write "for all real
numbers a and b, the sun a + b is a unique
real number."

2. When asked to state the axiom of closure for
multiplication, you will write "For all real
numbers a and b, the product ab is a unique
real number".

3. Given a set and an operation, tell if the
set is closed under that operation.

ACTIVITIES:

Study:
S & M: pages 63-64 (to paragraph three on

page 64.) (objective 1,2,3)

Suggested exercises:
S & M: page 66; exs. 1 - 10 (objective 3)

5



Criterion Test 03-03-01-1

1. Write the axiom of closure for addition.

2. Write the axiom of closure for multiplication.

3. Indicate whether each of the sets is "closed"
or "not closed" under the given operation.

(a) (0, 1, 2, 3 }, addition

(b) (1), multiplication

(c) (the positive even integers }, multiplication by 4.

Criterion Test 03-03-01-2

1. Write the axiom of closure for addition.

2. Write the exit= of closure for multiplication.

3. Indicate whether each of the sets is "closed" or
"not closed" under the given operation.

(a) (1, 3, 5), multiplication

(b) (the powers of 2), multiplication

(c) (0, 2, 4, 6, . . .), addition

Criterion Test 03-03-01-3

1. Write the Midm of closure for addition.

2. Write the axiom of closure for multiplication.

3. Indicate whether each of the sets is "closed" or
"not closed" under the given operation.

(a) (0, 1), multiplication

(b) (the natural numbers), subtraction

(c) (0, 5, 10, 15, . . . }, addition

6



Answers

Criterion Test 03-03-01-01

1. For all real numbers a and b, the sum a + b is a
unique real number.

2. For all real numbers s and b, the product a b
is a unique real number.

3. (a) not-closed
(b) closed
(c) closed

Criterion Test 03-03-01-02

1. For all real numbers a and b,
unique real number.

2. For all real numbers a and b,
is a unique real number.

3. (a) not closed
(b) closed
(c) closed

the sum a + b is a

the product a b

Criterion Test 03-03-01-03

1. For all real numbers a and b, the sum a + b is a
unique real number.

2. For all real numbers a and b, the product a 6. b
is a unique real number.

3. (a) closed
(b) not closed
(c) closed

7



I. U. # 03-03-02

Identifying Axioms
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03-03-02

OBJECTIVES:

1. When asked to state the reflexive property of
equality, you will write, "For all real numbers
a, a a".

2. When asked to state the symmetric property of
equality, you will write, "For all real numbers
a a n d b: If a b, then b a".

3. When asked to state the transitive property of
equality, you will write, "For all real numbers
a, b, and c: If a b and b c, then a c".

4. When asked to state the commutative axiom of
addition, you will write, "For all real numbers
a and b, a + b b + a".

5. When asked to state the commutative axiom of
multiplication, you will write, "For all real
numbers a and b, ab bal.

6. When asked to state the associative axiom of
addition, you will write, "For all real numbers
a, b, and c, (a + b) + c a+ (b + c)".

7. When asked to write the associative axiom of
multiplication, you will write, "For all real
numbers a, b, and c, (ab)c a(bc)".

8. Given a true sentence, indicate which axioms and
principles are illustrated by the sentence.

ACTIVITIES:

Study:
S & page 64, beginning with paragraph three.

8)

3,

6,

8)

7, 8)

(objectives 1, 2, 3, and 8)
pages 66 - 68 (objectives *, 5, 6, 7,

Suggested exercises:
S & M: page 65; ex. 15 - 24 (objectives 1, 2,

page 68; ex. 1 - 20 (objectives 4, 5,



Criterion Test 03-03-02-01

1. State the reflexive property of equality.

2. State the symmetric property of equality.

3. State the transitive property of.equality.

4. State the commutative axiom of addition.

5. State the commutative axiom of multiplication.

6. State the associative axiom of addition.

7. State the associative axiom of multiplication.

8. Name tha axiom illustrated by each of the follow-.
ing true sentences.

(a) 7 5 5 7

(b) if x + y 5, then 5 x + y
(c) 9 (3 6) (3 6) 9

(d) 3 + (5 + y) 8 + y

Criterion Test 03-03-02-02

1. State the reflexive property of equality.

2. State the symmetric property of equality.

3. State the transitive property of equality.

4. State tile commutative axiom of addition.

5. State the commutative axiom of multiplication.

6. State the associative axiom of addition.

7. State the associative axiom of multiplication.

8. Name the axiom illustrated by each of the following
true sentences.

(a) 7 +6.6 +7
(b) 9 + (7 + 3) (7 + 3) + 9
(c) x+yelx+ y
(d) (5 3) 2 5 (3 2)

10



Criterion Test 03-03-02-3

1. State the reflexive property of equality.

2. State the symmetric property of equality.

3. State the transitive property of equality.

4. State the commutative axiom of addition.

5. State the commutative axiom of multiplication.

6. State the associative axiom of addition.

7. State the associative axiom of multiplication.

8. Name the axiom illustrated by each of the following
true sentences.

(a) If x 3 and 3 y, then x y.

(b) 8 (5 3) (8 5) 3

(c) - 3 +0.0 + -3

(d) + 7) + 3 x + 10

ti
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Answers:

Criterion Test 03-03-02-01

1. For all real numbers a, a a.

2. For all real numbers a and b; If a b then b a.

3. For all real numbers a, b, and c: If a b and
b c, then a c.

4. For all real nutbarw a and b, a + b b + a.

5. For all real numbers a and b, ab ba.

6. For all real numbers a, b, and c, (a + b) c

a+ (b + c).

7. For all real numbers a, b, and c, (ab)c a(bc).

8. (a) commutative axiom of multiplication
(b) symmetric property of equality
(c) commutative axiom of multiplication
(d) associative axiom of addition and sub-

stitution principle.

Criterion Test 03-03-02-02

1. For all real numbers a, a a.

2. For all real nue-vire a and b; If a b, then b a.

3. For all real numbers a, b, and c: If a b and
b c, then a c.

4. For all real numbers a and b, a+ b b + a.

5. For all real numbers a and b, ab be..

(continued)
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Answers (continued)

6. For all real umbers a, b, and c, (a + b) + c
a+ (b + c).

7. For all real numbers a, b, and c, (ab)c a(bc).

8. (a) commutative axiom of addition
(b) commutative axiom of addition,
(c) reflexive property of equality
(d) associative axiom of multiplication

Criterion Test 03-03-02-03

1. For all real numbers a, a a.

2. For all real numbers a and b: If a b then b a.

3. For all real numbers a, b, and c: If a se b and
b c, then a c.

4. For all real numbers a and b, a + b b + a.

5. For all real numbers a and b, ab ba.

6. For all real numbers a, b, and c. (a + b) + c
a+ (b + c).

7. For all real numbers a, b, and c, (ab)c a(bc).

8. (a) transitive property of equality
(b) associative property of multiplication
(c) commutative axiom of addition

(d) associative axiom of addition and substitution
principle.
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I. U. # 03-03-03

The Opposite of s Real Number
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OBJECTIVES:

1. When asked to state the additive axiom of zero,
you will write, "The set of real numbers contains
a unique element 0 having the property that for
every real number a, a + 0 a and 0 + a a".

2. Given an expression involving the addition of
real numbers, simplify the expression.

3. When ashad to state the axiom of opposites, you
will writs, "For every real number a there is
unique real anther -a such that a + (-a) 0 and
(a) + a W.

4. Given a numerical expression involving addition
and the opposite of a number, simplify the
expression.

ACTIVITIES:

Study:
S & X:

Suggested
S & K:

pages 70 - 73, (objectives 1, 2, and 4)
pages 76 - 78, (objectives 3 and 4)

exercises
page 74; ex. 1 - 13, odd (objectives 1, 2, and 4)
pages 73 - 79; 1 - 15, odd (objectives 3 and 4)

15
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Criterion Test 03-03-03-01

1. State the addition axiom of sera.

2. Simplify each expression,

(a) -6 + -8
(b) C-3 + 5) + -6 1/2
(c) 7 + -5

3. State the axiom of opposites.

4. Simplify each expression.

(a) + 4
(b) (-3 + 8)

(c) [8 + (-5) )

Criterion Test 03-03-03-02

1. State the addition axiom of zero.

2. Simplify each expression.

(a) 4.12 + 5
(b) (-6 + 3) + 3 3/4

(c) 3 + -3

3. State the axiom of opposites.

4. Simplify each expression.

(a) -(-5) + 4
(b) -(-8 + 5)
(c) -[7 + (-3)1

16



Criterion Teat 03-03-03-03

1. State the addition axiom of zero.

2. Simplify each expression.

(a) -8 + 4
(b) (-6 + 8) + 2 1/2
(c) -6 + -8

3. State the axiom of opposites.

4. Simplify each expression.

(a) -(-7) + 2
(b) -(-8 + -2)

(c) -I-3 + (-7)]

17



Answers:

Criterion Test 03-03-03-01

1. The set of real *unbars contains a unique element
0 having the property that for every real number
a, a + 0 se a and 0 + a se a.

2. (a) -14
(b) '6 1/2
(c) 2

3. For every real number a there is a unique real
number -a such that a + (-a) 0 and (-a) + a 0.

4. (a) 10
(b) -5

(c) -3

Criterion Test 03-03-03-02

1. The set of real numbers contains a unique element
0 having the property that for every real umber
a, a + 0 se a and 0 + a a.

2. (a) -7

(b) -6 3/4
(c) 0

3. For every real number a there is a unique real
number -a such that a + (-a) 0 and (-a) + a 0.

4. (a) 9

(b) 3
(c) -4

18



Answers:

Criterion Teat 03-03-03-03

1. The set of real numbers contains a unique element
0 hiving the property that for every real number
a, a + 0 a and 0 + a a.

2. (a) -4

(b) 4 1/2
(c) -14

3. For every real number a there is a unique real
number -a such that a + (-a) 0 and (-a) + a 0.

4. (a) 9
(b) 10

(c) 10

19



I. U. I 03-03-04..

Absolute Value
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OBJECTIVES:

0343

1. Given an expression involving absolute value,
determine the value of the expression.

2. Given an open sentence involving the absolute
value of a number, specify the solution set by
graph.

ACTIVITIES:

Study:
S & M: page 79 - SO (objectives 1 and 2)

Suggested exercises:

S 4 M: page 81; ex. 1 - 11 odd (objective 1)
pages 81 - 82; ex. 13 - 23, odd (objective 2)

21



Criterion Test 0143-104-0i

1. Determine the value of each expression.

(a) 1- 5 -

(b) 31'641

+
+

1

1'51

(c) 131

2. Specify the solution set of each equation or
inequality by graph.

(a) x + 6 20

(b) x > 2

(c) x 4 4

Criterion Test 03-03-04-02

1. Determine the value of each expression.

(a) 17 + (-4)1 + 4
31'51 4. Ili

(c) '131

2. Specify the solution set of each equation or
inequality by graph.

(a)

Cb)

(c)

x + (-3) go 1

x > 3
x 2

Criterion Test 03-03-04-03

1. Determine the value of each expression.

(a) '3 + 11 + 41

(b) 1-71 + 31-21
(c) -141

2. Specify the solution set of each equation or
inequality by graph.

(a) x +1 -6
(b) x 6
(c) x > 2

22



Answers:

Criterion Test 03-03..04-01

1. (a) 0 (b) 17 (c) -3
2. (a)

In14 "7 0 7 14

(b)

(c)

gp--1.1.1.0.1.0.matimulmmitionstimmitwom4-->

-4 -3 -2 "1. 0 1 2 3 4

Criterion Test 03-03-04-02

1. (a) 7 (b)

2. (a)

18

1

-4 -2 0 2 4

(b)

-3 -2 -1 0 1 2

(C)

-3 -2 -1 0 1 2

23

(c) -8

4",
3
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Answers:

Criterion Tett 03-03-0403

1. (a) 6

2. (a)

(b) 13 (c) -4

4*~Nmtvalst..r.1111110011
-5

(b)

-4 -3 '2 '1 0 1 2 3 4 5

-6

(c)

-4

0

-2

2

0 2 4 6

24
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Addition
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OBJECTIVES:

03-03

1. When asked to complete the sentence, "If a and b
are each positive nuebers or sere, then t + b go _L.,"
you will wits lal + Ibl.

2. When asked to complete the sentence, "If a and b
are each negative nusibers, then a + b ,"

you will write -(141 + Ib!).

3. When asked to complete the
sitive number and b is a

al2: ibb

.

l, then a + b
-

4. When asked Sc complete the
sitive number and b is a

441.1en a + b

la 19

sentence, "If a is a
negative number and
," you will write

sentence, "If a is a
negative number and
," you will write

5. Given a numerical expression involving addition,
simplify the expression.

ACTIVITIES:

Study:
S & M: pages 82 - 84 (objectives 1,2,3,4,5)

Suggested exercises:
S & 14: page 86; ex. 1 - 17, odd (objectives 1,2,3,4,5)

26



Criterion Teat 03-03-05-01

1. Complete the sentence, "If it and b are each positive
numbers or zero, their a + b ?

2. Complete the sentence, "If a and b are each negative
numbers, then a + b ? ".

3. Complete
and 1, is

a + b

the sentence, "If
a negative number
? .

4. Complete
and b is
a +

the sentence, "If
a negative number
? .

5. Simplify each expression.

a is a'positivs number
and lal Z Iblo then

a is a positive number
and Ibl > lal, then

(a) -20 + (-8) + 7 + 12
(b) -3 + (-5) + [ -(3 + 5)]
(c) -0.7 + 1.72 + (-3.1) + 2

Criterion Test 03-03-05-02

1. Complete the sentence, "If a and b are each positive
numbers or zero, then a + b ? ".

2. Complete the sentence, "If a and b are each negative
numbers, then s b a ? ".

3. Complete the sentence, "if a is a positive number
and be is a negative number and Ial > Ibi, then
a + b ? ".

4. Complete the sentence, "If a is a.positive number
and b is a negative number and Ibl > lal, then
a + b ? ".

5. Simplify each expression.

(a) 17 + (-8).+ 0 + ( -14)
(b) -3 + ( -8) + (-7) + 5

(c) -[7 + (-6)] + 14 + (-3)

27



Criterion Test 03-03-05-03

1. Complete the sentence, "If a and b are each positive
numbers or zero, then a b ? ".

2. Complete the sentence, "If a and b are each negative
numbers, then a + b ? ".

3. Complete the sentence, "If a is a positive number
and b is a negative number and !al z Ibl, then
a + b ? ".

4. Complete the sentence, "If a is a positive number
and be is a negative number and Ibi > lal, then
a + b ? ".

5. Simplify each expression.

(a)

(b)
(c)

-14 + (-8) + 5 + (-9)
-3 + 6 + (-12) + 14
-15 + 64-6 + (-8)))

28



Answers:

Criterion Test 03-03-05-01

1.
2.

3. la lb

4. -(Ibi -11)

5. (ao -9
(b)
(c) -.08

Criterion Test 03-03-05-02

1. la + lb
2. -( al + bl)
3. la - lb

4. -( bl - al)

5. (a) -5

(b) -13
(c) 10

Criterion Teat 03-03-05-03

1.

2.

3. la ai lb

4. -(IbI - al)

5. (a) -26
(b) 5
(c) -1

29



1. U. 0 03-03-06

The Distributive Axiom
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OBJECTIVES:

0 3-0 3

S. Given a variable expression, simplify by using the
distributive property.

ACTIVITIES:

Study:

S A 14: pages 81 - 89, (Objective 1)

Suggested exercises:

S A 11: page 90; exercises 1 - 19, odd (Objective 1)

31



Criterion Test 03-03-A6--11

1. Simplify each expression.

(a) + 12x

(b) 4x + 2y + 9x + 41),

(c) 5:y + 4: + (-2)3ry + ex

(d) 3x2 + 5x + 2x + 4x2

Criterion Test 03-03-06-02

1. Simplify each expression.

(a) 42x + llx

(b) 12x 4, 3y 4. 5: 4. 7y

(c) 7r 4. 2xy (-3)xy 5x

(d) 4y2 2y2 4. 7y

Criterion Test 03-03-06-03

1. Simplify each expression.

(a) 5x + 3x+ 5 + 28x + (-11)

(b) 7x + 37 4' 4x + Sy

(c) 2xy + (-3)x + 2xy + 7x

(d) 3:2 + 2x + "wr2 4. (-2)x

32



Answers to Criterion Testa

Criterion Test 03-03-06-01

1. (a) 49x

CO 13x 427

(c) 3xy + 12:

(d) 7:2 + 7:

Criterion Test 03-03-06-02

1. (a) 53:

(b) 17: + 10,

(c) 12: + (-1)xy

(d) 6y2 + 7y

Criterion Test 03-03-06-03

1. (a) 36x + (-6)

(b) 11: Ily

(c) Axy + 4:

(d)
ex2

33
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08611CTIV13:

1. When asked to state the multiplicative axiom of one,
you viii write, "The set of real numbers has a unique
element 1 having the property that for every real
number a, a i and 1 a".

2. When asked to state the multiplicative property of
zero, you will write, "For each real number a,
a 0 0 and 0 a 0".

3. When asked to state the uultiplicntive property of
-1, you will write, "For all real numbers a,
(-1) -a and (-1)a -a".

4. Whom asked to complete the statement, "The product of
positive and a negative number is / ", you will

write "a Negative number".

5. When asked to complete the statement 'The product of
two positive umbers is ? ", you will write, "a
positive cumber".

6. When asked to complete the statement, "The product of
two negative members is ? ", you viii write, "a
positive number".

7. When asked to complete the statement, "The absolute
value of the product of two real numbers is t ", you
will write, "the product of the absolute values of the
members".

8. Given an expression that contains an indicated product,
simplify the expression.

ACTIVITIES:

Study:

S i M: pages 92 - 94 (Objectives 1, 2, 3, 4,

Suggested exercises:

S i M: pages 95, 96, exercises 1 - 29, odd
(Objective 8)

35
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Criterion Test 03-03-07-01

1. State the multiplicative axiom of one

2. State the multiplicative property of

3. State the multiplicative property of

4. Complete the statement, "The product
and a negative number is ? ".

S. Complete the statement, "The product
numbers is ? ".

zero.

-1.

of a positive

of two positive

6. Comp/Ate the statement, "The product of two nega-
tive numbers is 17.

7. Complete the statement, "The absolute value of the
product of two real numbers

8. Simplify each expression.

(a) ( -5) ( -3) + ( -2) (5)

(b) -6[3 + (-4)]
(c) 3 - (-y) + 3y + 7 + 2y

36



Criterion Test 03-03-07-02

1. State the multiplicative axiom of one.

2. State the multiplicative property of zero.

3. State the multiplicative property of -1.

4. Complete the statement, "The product of a positive
and a negative number is t ".

5. Complete the statement, "The product of two
positive numbers is 4 ".

6. Complete the statement, "The product of two
negative aumbers is It ".

7. Complete the statement, "The absolute value of
the product of two real numbers is t ".

8. Simplify each expression.

(a) (-6) (-8) + (-2) (15)

(b) -3(8 + (-4) )

(c) 8 - (-2Y) + (-3)Y + 7 + 4y

37



Criterion Test 03-03-07-03

1. State the multiplicative axiom of one.

2. State the multiplicative property of zero.

3. State the multiplicative property of -1.

4. Complete the statement, "The product of a positive
and a negative number is ? ".

5. Complete the statement, "The product of two positive
numbers is ? ".

6. Complete the statement, "The product of two
negative numbers is ? ".

7. Complete the statement, "The absolute value of
the product of two real numbers is ? ".

8. Simplify each expression.

(a) (5)(-3) + (-2)(-5)

(b) -6[(-3) + (4)]
(c) 3 + (-iy) + 3y + (-7) + 2y

38



Answers:

Criterion Test 03-03-07601

1. The set of real numbers has a unique element 1
having the property that for every real number
a, a 1 a and 1 a a.

2. For each real number a, a 0 0 and 0 a 0.

3. For all real numbers a, a(-1) -a and (-1)a -a.

4. a negative number

5. a positive number

6. a positive number

7. the product of the absolute values of the numbers.

8. (a) +5
(b) 6
(c) 10 + 6y

Criterion Test 03-03-07-02

1. The set of real numbers has a unique element 1
having the property that for every real number
a, a 1 a and 1 a a.

2. For each real number a, a 0 0 and 0 a 0.

3. For all real numbers a, a(-1) -a and (-1)a -a.

4. a negative number

5. a positive number

6. a positive number

7. the product of the absolute values of the numbers

8. (a) 418
(b) -12
(c) 15 + 3y
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Answers (continued)

Criterion Test 03-03-07-03

1. The set of real 'webers has a unique element 1
having the property that for every real number
a,a lmaandla a.

2. For each real number a, a 0 0 and a 0.

3. For all real numbers a, a(-1) In -a and (-1)a me -a.

4. a negative number

5. a positive number

6. a positive number

7. the product of the absolute values of the numbers

8. (a) -5
(b) -6
(c) 4y + (-4)
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I. U. I 03-03-08

The Reciprocal of a Real Number
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03.PCTIVSS:

03-03

1. When asked to state the axiom of reciprocals, you
will write, "For every real number a except 0,
there is a unique real number 1/a, such that
a 1/a 1 and 1/a a es 1."

2. Given a real number, write its reciprocal
(multiplicative inverse).

3. When asked to state the property of the reciprocal
of a product, you will write " 1/Ab 1/a 1/b,

(a 0 0 and b 0 0)".

4. Given an expression that requires the use of
the axiom of reciprocals, simplify the expression.

ACTIVITIES:

Study:

S & M: pages 97 - 98 (Objectives 1, 2, !, 4).

Suggested exercises
S & M: page 99; ex. 1 - 12 (Objective 2).

page 100; ex. 1 - 25, odd (Objective 4).
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Criterion Test 03-03-00-0i

1. State :Ale axiom of raaprocalo.

2. Write the reciprocal of each number.

(a) -1/8
(b) 3/x
(c) 8

3. State the property of the reciprocal of a product.

4. Simplify each expression.

(a) 6ab( -2/6)

(b) (-400)(1/10)
(c) 1/2 (8* + 10)

Criterion Test 03-03-08-02

1. State the axiom of reciprocals.

2. Write the reciprocal of each number.

(a) -3/8
(b) 4/x
(c) -12

3. State the property of the reciprocal of a product.

4. Simplify each expressioe.

(a) 7ay(-1/7)
(b) 1/8 (-48x2)
(r) 1/3 (9: + 12)
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Criterion Test 03-03-0S-03

1. State the axles of reciprocals.

2. %kite the reciprocal of each number.

(a) -2/9
(b) 1 /sb

(t) 14

3. State the property of the reciprocal of a product.

4. Simplify 'each expression.

(a) -1/9 (9:7)
(b) ( -1521)( -1/5)

(c) -1/4(12 20x)
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Atietferll:

Criterion Test 03-03 -08-01

1. Tor every real number a except 0, there is
unique real number 1/a, such that a 1/a 1

and 1/a a 1.

2. (a) -6
(b) x/3
(c) 1/8

3. 1/.) lia 1/b, ( 0 0 and b 0 0)

4. (a) -ab3
(b) -4*

(t) 4x + 5

Criterion Test 03-03-06-02

1. For every real comber except 0, there is
unique real number 1/a, such that a 1/a 1

and 1/a a 1.

2. (a) -0/3
(b) x/4
(c) -1/12

3. 1/) 1/a 1 /a, (a 0 0 and b 0 0)

4. (a) -mf
(b)

(c) 3x + 4

Criterion Teat 03-03-06-03

1. ?or every real number except 0, there is
unique real number 1/a, such that a 1/a 1

and 1/. mi 1.

2. (a) -9/2
(b) ab
(c) 1/14

3. 1/b l/ 1/b, (a 0 0 and b 0 0)

4. (a) -R7
CO 5e
(c) -3 (-5x)
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